Short stature has been associated with increased various disease and all-cause death, but 13 no reliable data exist the association between height and end-stage renal disease (ESRD) in diabetic 14 patients. We investigated the relationship between short stature, development of ESRD, and 15 mortality in type 2 diabetes. This study analyzed clinical data using the National Health Insurance 16 Database in Korea. Height was stratified by five groups according to age and sex. Risk of ESRD and 17 all-cause mortality was analyzed with Cox proportional hazards models. During a 6.9-year 18 follow-up period, 220,457 subjects (8.4%) died and 28,704 subjects (1.1%) started dialysis. Short 19 stature significantly increased the incidence of ESRD and all-cause mortality in the overall cohort 20 analysis. In multivariable analysis, hazard ratios (HR) for development of ESRD comparing the 21 highest versus lowest quartiles of adult height were 0.86 (95% confidence interval (CI), 0.83-0.89).
198
ERSD was evaluated. All other groups had a significantly lower risk of ESRD than the lowest decile 199 group in both males and females with type 2 DM ( Figure S1 ). 
201

Discussion
234
This study demonstrated for the first time an inverse relationship between adult height and 235 incidence of ESRD in diabetic patients in a large prospective cohort. Although baseline eGFR was 236 relatively low in taller diabetic patients compared to shorter patients, taller adults showed lower 237 incidences of ESRD and all-cause death compared with shorter adults even after adjustment for 238 confounding factors. There was a significant difference in the relationship between incidences of 239 ESRD, all-cause death, and adult height in both males and females. These findings suggest that short 240 stature in adults was a significant predictor of the incidence of ESRD and all-cause mortality in 241 diabetic patients.
242
Adult height represents a balance between nutritional intake and losses, particularly during reported that short stature is associated with increased risk of glucose intolerance, impaired β-cell 267 function, and insulin resistance in diabetic patients and the general population [16] [17] [18] [19] . These 268 consistent relationships between short stature and insulin resistance may be implicated in the 269 pathogenesis of diabetic nephropathy and may explain that short stature is an independent risk 270 factor for the incidence of ESRD caused by diabetic nephropathy.
271
Fewer nephrons in the kidneys is a possible explanation for the association between height and 
281
Other possible explanations for the association between adult height and risk of ESRD is the 282 growth hormone-insulin-like growth factor-1 (GH/IGF-1) system. IGF-1 levels were reported to be 283 Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 December 2019 doi:10.20944/preprints201912.0213.v1
positively associated with height [27, 28] . The kidney is a significant source of IGF-I synthesis, some 284 of which is released into circulation. In addition, the kidney is a target organ of IGF action. IGF 285 directly and indirectly affects renal hemodynamics by interacting with the renin-angiotensin system, 286 promoting nephron hypertrophy, and stimulating tubular phosphate transport [29] [30] [31] . GH and 287 IGF-1 resistance plays an additional role in decreased growth of children with CKD and the 288 pathogenesis of diabetic kidney disease [32, 33] . In addition, low IGF-1 levels are associated with 289 increased risk of all-cause mortality and cardiovascular disease mortality in elderly people and 290 patients with type 2 diabetes [34, 35] . Short diabetic patients may have low IGF-1 levels, and 291 therefore higher risk of ESRD and all-cause mortality than taller patients.
292
The major limitations of the study include its observational design of a prospective cohort with 293 possible unmeasured confounding factors. It may be hard to explain biological mechanism for the 294 relationship between adult height and the incidence of ESRD. Second, the diagnosis of ESRD was 295 assessed based on ICD codes, leading to the possibility of misclassification. Finally, we did not 296 confirm environmental factors in childhood that could affect adult height. Despite the adjustment 297 for smoking and drinking behaviors, physical exercise, and income levels in multivariate analysis, 298 nutritional and socioeconomic status during childhood might be more associated with height than 299 those factors in adulthood. However, our study has several significant strengths. We analyzed an 300 entire nationwide cohort including both males and females, as well as young and elderly people of 301 type 2 DM. The follow-up period was enough long to confirm significant discrepancies in each ESRD 302 event and death. We analyzed not only the incidence rates of newly diagnosed ESRD, but also 303 demonstrated a significant difference in all-cause mortality rates.
304
Conclusions
305
This study was a large nationwide cohort study in Korea that shorter adult height is
